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Epitome 


(57) [Abstract] 

[Technical problem] The residual of the air bubbles of the lubricant of bearing 
clearance is eliminated, fluctuation of the deflection of the nonrotation synchronous 
component of bearing is prevented, and the outflow of the lubricant from the bearing 
clearance by fluctuation of the atmospheric pressure at the time of transportation by 
an airplane etc. is prevented. 

[Means for Solution] The manufacture approach of the bearing characterized by 
arranging in a vacuum the bearing to which lubricant exists In the bearl ig clearance 
between the bearing surface established in the crevice of a bearing mernber and the 
abutment of shank material, and then arranging said bearing in a vacuui[n in 
atmospheric air is offered. 
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[Claim 1] The manufacture approach of the bearing characterized by arranging in a 
vacuum the bearing to which lubricant exists in the bearing clearance between the 
bearing surface of a bearing member, and the abutment of shank material, and then 
arranging said bearing in a vacuum in atmospheric air. 


[Translation done.] 
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1 This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 


DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of 
bearing that especially the erector of bearing prepared vacuum treatment in inside, 
about the manufacture approach of bearing of removing the air bubbles in the 
lubricant of bearing in more detail, about the manufacture approach of bearing of 
having been suitable for disk driving gears, such as sound and a visual equipment, 
information machines and equipment, especially a magnetic disk drive. 
[0002] 

[Description of the Prior Art] Conventionally, the hub in which the disk was carried 
is supported by the shaft free [ rotation ] through two ball bearings, and the rotation 
drive of the spindle motor for disks is carried out by the motor. Especially, in the 
magnetic disk drive, high recording density is progressing and the spindle motor 
used there is asked for the deflection of a nonrotation s5nichronous component being 
small. 

[0003] The ball bearing has been used for the conventional spindle motor. It was 
required that the ball bearing should have had the small deflection of a nonrotation 
synchronous component (it does not synchronize with rotation) . However, even if 
ball passage vibration and vibration resulting from the configuration error of bearing 
parts arise in a ball bearing and it raised the process tolerance of bearing parts, it was 

difficult to make the deflection of a nonrotation synchronous component into the 

value below a predetermined value. 
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[0004] Therefore, using the bearing with a slot for dynamic pressure generating for 
bearing in recent years is examined. However, even if it made it the bearing with a 
slot for dynamic pressure generating, when mixing of air bubbles did not have 
lubricant in bearing clearance, either and it was exacdy enclosed with it. the 
deflection of the nonrotation synchronous component of a spindle motor became 
small, but when air bubbles remained, there was a problem of changing the 
deflection of bearing with time amount progress. 

[0005] Moreover, when an airplane conveyed the spindle motor to which air bubbles 
remained to bearing, and the atmospheric pressure became low, there was a 
possibility that air bubbles might expand and lubricant might flow out of bearing 
clearance outside. 
[0006] 

[Problem (s) to be Solved by the Invention] Invention according to claim 1 aims at 
offering the manufacture approach of bearing that air bubbles do not remain to the 
lubricant of bearing clearance. 
[0007] 

[Means for Solving the Problem] Invention according to claim 1 offers the 
manufacture approach of the bearing characterized by arranging in a vacuum the 
bearing to which lubricant exists in the bearing clearance between the bearing 
surface of a bearing member, and the abutment of shank material, and then arranging 
said bearing in a vacuum in atmospheric air. 
[0008] 

[Example] This invention is explained based on the first example below. Drawing 1 
is the built-up-section Fig. showing the first example of the spindle motor which 
used the bearing manufactured by this invention. Drawing 2 to drawing 4 is drawing 
like the erector of a spindle motor. The bearing member 1 5 is equipped with the 
thrust plate 7 fixed to the base of the pedestal 4 fixed to the outer-diameter side of 
the lower limit section of a sleeve 6 and a sleeve 6, and a pedestal 4 in drawing 1 . 
The bearing surface established in the crevice 9 of the bearing member 15 is 
equipped with cylinder-like radial bearing side 6a which established between in the 
bore side of a sleeve 6 at two ******** at shaft orientations, and plane thrust bearing 
side 7a prepared in the top face of the thrust plate 7. The shank material 17 is 
equipped with the flange 8 fixed to the lower limit section of a shaft 1 and a shaft 1 , 
and the abutment of the shank material 17 has radial abutment Ic which counters 
radial bearing side 6a, and thrust abutment la which counters thrust bearing side 7a. 
[0009] The bearing clearance between the bearing surface and an abutment has the 
radial bearing clearance 12 between radial bearing side 6a and radial abutment Ic, 
and the thrust bearing clearance between thrust bearing side 7a and thrust abutment 
la. And lubricant exists in radial bearing clearance and thrust bearing clearance. Slot 
lb for dynamic pressure generating was prepared in radial abutment Ic, and the slot 
for dynamic pressure generating is established in thrust bearing side 7a. 
[0010] A hub 2 is fixed to the upper limit section of the bearing member 15, and the 
rotor 3 is fixed to this hub 2 through York 19. The operation whose this rotor 3 and 
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stator 5 fixed to the pedestal 4 attract the shank material 1 7 toward thrust bearing 
side 7a which is thrust bearing as a flat-surface opposite motor which counters shaft 
orientations at a flat surface is used. The end face of the flange 8 for omission stops 
attached in the axis end section of a shaft 1 by press fit is Installed so that it may 
become the same flat surface mostly with the end face of a shaft 1 , and the end face 
of a shaft 1 and the end face of a flange 8 constitute thrust abutment la of the same 
flat surface. With such structure, inclusion on the shaft 1 of a flange 8 is made easy. 
[00 11] It explains like the erector of a spindle motor using drawing 4 from drawing 2 
. Drawing 2 is the built-up-section Fig. of the subassembly (what included the stator 
5, the sleeve 6, the thrust plate 7, and the flange 8 in the pedestal 4 is called 
subassembly) of the example of this invention. A sleeve 6 is first attached in a 
pedestal 4 with means, such as press fit. The stator 5 which constitutes a motor is 
fixed to the position of a pedestal 4. Next, the thrust plate 7 which has arranged the 
flange 8 on the top face is fixed to the base of a pedestal 4. In addition, a flange 8 
performs the operation which prevents migration of the shaft orientations over thrust 
bearing side 7a of the shank material 17 in the time of transportation of bearing etc. 
This will end installation of the component part by the side of the pedestal 4 of a 
spindle motor. 

[0012] A crevice 9 is formed in respect of the bore of the top face of the thrust plate 
7 attached in the base of a pedestal 4, the bore side of the sleeve 6 attached in the 
center section of the pedestal 4, and a pedestal 4. Specified quantity impregnation of 
the lubricant 10 is carried out in the crevice 9. Drawing 3 is the built-up-section Fig. 
of the first example showing the condition of having filled the crevice 9 with 
lubricant. Here, especially lubricant 10 may not be limited and may be. grease, a 
lubricating oil, etc. 

[0013] Drawing 4 is a sectional view at the time of the assembly of the subassembly 

of the first example which shows the condition of Inserting a shaft 1 in a crevice 9, 
i.e., a cylindrical hole. A shaft 1 is inserted in a crevice 9 from the bottom. The 
lubricant 1 0 already poured in by penetration of the shaft 1 to a crevice 9 is pressed 
with a shaft 1. That is, the lubricant 10 of the shaft-orientations clearance 13 
between thrust abutment la and thrust bearing side 7a will be pressed by penetration 
of a shaft 1 . 

[0014] With the pressure, lubricant 10 is sent to the radial bearing clearance 12. 
Especially, in the radial bearing clearance 12 between radial abutment Ic and radial 
bearing side 6a, the lubricant 10 of the shaft-orientations clearance between thrust 
abutment la and thrust bearing surface 7a which have the radial bearing clearance 12 
caudad goes up along with radial abutment Ic and radial bearing side 6a, and 
lubricant spreads round the radial bearing clearance 12 whole. And the shaft- 
orientations clearance 13 between thrust abutment la and thrust bearing side 7a turns 
into thrust bearing clearance between suitable spacing by descent of a shaft 1 . 
[0015] In the first example of this invention, although the delivery situation of the 
lubricant 10 to the radial bearing clearance 12 and thrust bearing clearance is shown, 
it is possible to send lubricant to bearing clearance by pressing the lubricant of a 
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crevice with a shaft also about the bearing clearance which it has by the bearing of 
other gestalten. 

[0016] As shown in drawing 3 , when lubricant 10 was poured into the crevice 9, 
with the surface tension of the bearing member 15 and lubricant 10, the top face of 
lubricant 10 became a concave and air had become being easy to enter between plane 
thrust abutment la of a shaft, and the free surface of lubricant 10 the cause by which 
air bubbles remained in bearing clearance after spindle motor assembly. 
[0017] In order to remove such air bubbles, the vacuum tub 1 1 is used. Drawing 5 is 
the schematic diagram showing the vacuum treatment of this invention. Although 
vacuum treatment has the vacuum tub 1 1 and the vacuum pump 14, drawing 5 is 
drawn on account of explanation of vacuum treatment in the format which omitted 
other controlling mechanisms. The vacuum tub 1 1 can set the inside of the vacuum 
tub 1 1 as a vacua by connecting with the vacuum pump 1 4 and controlling a vacuum 
pump. 

[0018] In vacuum treatment, the bearing which included the shank material 17 in the 
bearing member 1 5 is arranged in the predetermined location of the vacuum tub 11 , a 
vacuum pump 1 4 is operated, the inside of the vacuum tub 1 1 is made into a vacuum, 
and the air bubbles which entered into the lubricant 10 of the radial bearing clearance 
12 which is bearing clearance between the bearing arranged in a vacuum, and thrust 
bearing clearance are deaerated. In addition, it is desirable for it to be necessary in 
vacuum treatment, to arrange bearing in the vacuum of 0.5 or less atmospheric 
pressures, if use at high ground is taken into consideration, to arrange bearing in the 
vacuum of 0.2 or less atmospheric pressures preferably, if the atmospheric-pressure 
fall at the time of transportation by the airplane is taken into consideration, and to 
deaerate the air bubbles in lubricant. 

[0019] The vacua after vacuum treatment termination and in the vacuum tub 1 1 is 
canceled, and bearing is taken out from the vacuum tub 11. The hub 2 which 
equipped the shank material 17 with the attached components of rotor 3 grade next is 
attached with junction means, such as press fit or adhesion. The spindle motor which 
association of hub 2 part is performed from this, and is shown in drawing 1 is 

completed. 

[0020] Drawing 6 is the built-up-section Fig. of the second example of the spindle 
motor which used the bearing manufactured by this invention. The stator 39 fixed to 
the pedestal 34 counters the rotor 33 and radial direction which were fixed to the hub 
32 through York 36, and the slot for dynamic pressure generating is not established 
in plane thrust bearing side 7a. It escapes, both sides of the shaft orientations of the 
flange 38 for stops are made into the thrust abutments 41 and 43 with a slot for plane 
dynamic, pressure generating, and these thrust abutments 41 and 43 have countered 
shaft orientations, respectively with thrust bearing surface 7a of a thrust plate, and 
the plane thrust bearing surface 51 established in the lower limit side of a sleeve 6. In 

the second example, since the shaft-orientations both-sides side of a flange 38 

constitutes thrust bearing with a dynamic pressure groove, the shank material 17 has 
little axial displacement to the bearing member 15. and does not need to use a 
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suction force to an axial direction using the flat-surface opposite motor of a rotor 
and a stator. 

[0021] In this case, since it is necessary to secure the squareness of the thrust 
abutments 41 and 43 and a shaft 31 in order to use the both-sides side of a flange 38 
as thrust abutments 41 and 43, the plane right-angled level difference 49 has been 
formed from the major diameter 45 and the major diameter 45 to the axial center at 
the shaft 31 between the narrow diameter portions 47 of a minor diameter. As a 
concrete configuration, as shown in drawing 6 , a shaft 31 is fixed to a flange 38 by 

pressing the narrow diameter portion 47 of a shaft 31 fit in the hole of the center of a 
flange 38, and contacting a flange 38 and a level difference 49. Squareness with the 
thrust abutments 41 and 43 of a flange 38 is securable. Other configurations of the 
second example are the same as other configurations of the first example almost. In 
addition, it is fundamentally [ as the first example ] as the same as the erector of the 
circumferential opposite motor of the second example. 

[0022] Moreover, the example of this invention may be a spindle motor using the 
bearing of the hybrid bearing which combined the thing using the bearing which is 
not limited to the structure of the above-mentioned example, for example, combiried 
the radial bearing with a slot for dynamic pressure generating, and the thrust plain 
bearing of pivot support, or one ball bearing and the radial bearing with a slot for 
dynamic pressure generating of another side. 

[0023] Also in the above structures, harmful residual air bubbles can be discharged 
on the engine performance from the lubricant of bearing clearance by establishing 
vacuum treatment. In addition, after attaching the shank material 17 to the bearing 
member 1 5 in drawing 1 , the approach of arranging bearing in a vacuum tub was 

taken, but before not being limited to this and making a vacuurn tub into a vacua, it is 
also possible to assemble a spindle motor or bearing in a vacuum tub, and to make 
the inside of a vacuum tub into a vacuum after that. 

[0024] In addition, there is bearing with a slot for dynamic pressure generating 
which has a slot for dynamic pressure generating at least in one side of the bearing 
surface and an abutment among the bearing, and there is a plain bearing in bearing. 
There are bearing with a radial dynamic pressure slot, bearing with a thrust dynamic 
pressure slot, etc. as bearing with a slot for dynamic pressure generating, and there 
are a radial plain bearing, a thrust plain bearing, etc. as plain bearing. It is possible to 
carry out this invention also in the above bearing. 

[0025] Moreover, cylinder-like a radial bearing side, a conical surface, the spherical 

surface, a plane thrust-bearing side, etc. are located in the bearing surface, and there 

are a cylinder-like radial abutment, a conical surface, the spherical surface, a plane 

thrust abutment, etc. as abutment. It can eliminate easily by carrying out this 

invention also about the air bubbles of the lubricant which entered the bearing 

clearance between the bearing surface of such a configuration, and an abutment. 

[0026] Furthermore, although the type which establishes the crevice 9 of a 
cylindrical hole in a bearing member has explained the contents of this invention, if 

it has the bearing clearance which is not limited to especially the configuration of 
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this cylindrical hole, and can hold lubricant, operation of this invention is possible. 
[0027] The example of this invention was set like the erector of bearing, and after it 
puts lubricant into bearing, it has established the process which deaerates the air 
bubbles which remain to the lubricant of bearing clearance by the vacuum tub which 
can be exhausted with a vacuum pump. Thus, the air bubbles which remain to the 
lubricant of bearing clearance are lost by establishing the process deaerated by the 
vacuum tub. In addition, it may escape and there may not be the flange 38 for stops. 
[0028] 

[Effect of the Invention] Invention according to claim 1 eliminates the residual of the 
air bubbles of the lubricant of bearing clearance, it can prevent fluctuation of the 
deflection of the nonrotation synchronous component of bearing, and expansion of 
the air bubbles in the lubricant in the bearing by fluctuation of the atmospheric 
pressure at the time of transportation by an airplane etc. can also eliminate it further, 
and it is effective in the ability to be able to obtain bearing with the high 
dependability which can prevent the outflow of the lubricant from bearing clearance. 


[Translation done.] 
* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 


DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 11 It is the built-up-section Fig. showing the first example of the spindle 
motor which used the bearing manufactured by this invention. 

[Drawing 21 It is the built-up-section Fig. of the subassembly of the first example of 
this invention. 

[Drawing 31 It is the built-up-section Fig. of the first example showing the 
condition of having filled the crevice with lubricant. 

[Drawing 41 It is the built-up-section Fig. of the subassembly of the first example 
showing the condition of inserting a shaft in a crevice, 

[Drawing 51 It is the schematic diagram showing the vacuum treatment of this 
invention. 
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[Drawing 61 It is the built-up-section Fig. of the second example of the spindle 
motor which used the bearing manufactured by this invention. 
[Description of Notations] 

1 Shaft 

la, Ic Abutment 

2 Hub 

3 Pedestal 

6 Sleeve 

6a, 7a Bearing surface 

7 Thrust Plate 

8 Flange 

9 Crevice 

10 Lubricant 

1 2 Bearing Clearance 
1 5 Bearing Member 
17 Shank Material 


[Translation done.] 
* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 


DRAWINGS 


[Drawing 11 
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[Drawing 2] 
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[Drawing 41 
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[Drawing 51 
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[Drawing 61 
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